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(54) METHOD FOR JUDGING RESISTANCE TO ONSET OF BOVINE LEUKEMIA 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for simply judging the resistance 
of a bovine individual to the onset of leukemia for bovine leukemia virus(BLV) with 
a high accuracy by a genetic engineering technique. 

SOLUTION: This method for judging the resistance of a bovine to the onset of 
leukemia for bovine leukemia virus BLV comprises judging that a bovine individual in 
which an amino acid specified by an amino acid No.74 of a 1 domain of a bovine 
MHO Class II chain is Glu, an amino acid specified by an amino acid No.77 is 
Arg and an amino acid specified by an amino acid No.78 is Val has the resistance 
to the onset of leukemia. Furthermore, the method comprises judging that the 
bovine individual has high resistance to the onset of leukemia when an amino acid 
specified by an amino acid No.71 is Lys or Arg. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] bovine leukemia virus BLV the amino acid which it is the approach of 
judging the resistance of the receiving onset of leukemia of a cow, the amino acid 
specified by the amino acid number 74 of betal domain of the cow MHC ClassII DR 
beta chain of a cow individual is Glu, and the amino acid specified by the amino acid 
number 77 is Arg, and is specified by the amino acid number 78 — Val it is — 
approach of Judging a cow individual to be those with onset resistance to leukemia. 
[Claim 2] The method according to claim 1 of judging the cow individual as the onset 
resistance over leukemia being high, when the amino acid furthermore specified by 
the amino acid number 71 is Lys or Arg. 

[Claim 3] Bovine leukemia virus BLV It is the approach of judging the resistance of 
the receiving onset of leukemia of a cow. following process: — genomic DNA 
separated from (1) cow individual Polymerase chain reaction (PCR) DNA which 
amplifies and carries out the code of some or all of betal domain of a cow MHC 
ClassII DR beta chain Included PCR Process: and the (2) above PCR which prepare 
a product DNA contained in a product In the amino acid sequence by which a code 
is carried out The amino acid specified by the amino acid number 74 of betal 
domain of a cow MHC ClassII DR beta chain is Glu. the amino acid which the amino 
acid specified by the amino acid number 77 is Arg, and is specified by the amino 
acid number 78 — Val it is — approach containing process; which judges a cow 
individual to be those of leukemia with onset resistance. 

[Claim 4] The method according to claim 3 of judging the cow individual as the onset 
resistance over leukemia being high, when the amino acid furthermore specified by 
the amino acid number 71 is Lys or Arg. 

[Claim 5] It is the approach of sorting out a cow individual with the high onset 
resistance over leukemia. The following process : (1) They are DRB40 or DRB100, 
and Reverse as a Forward primer. As a primer genomic DNA separated from the 
cow individual using SRB3 Polymerase chain reaction (PCR) It amplifies. Cow MHC 
Some or all of betal domain of a ClassII DR beta chain DNA which carries out a 



code Included PCR Appro^^the cow individual includes the ^^ess judged as the 
onset resistance over leukemia being high when process: which prepares a product, 
and a (2) above-mentioned PCR product are not digested by PstI and DrallL 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a bovine leukemia virus BLV. It is related 
with the approach of evaluating the resistance of the receiving onset of leukemia of 
a cow. 
[0002] 

[Description of the Prior Art] Major histocompatibility antigen (MHC) It is the 
molecule which participates in discernment of a self — nonself in a living body's 
infection defense mechanism, and it consists of a class II which consists of Class I, 
alpha chain, and beta chain which consist of an alpha chain and beta2M, and the slot 
which bites an antigen peptide exists in each alphal andalpha2 domain and alphal 
andbetal domain. And it has the description that only the fragmentation peptide 
held in this slot is recognized by the T-cell receptor, cell death (cellular immunity) 
was attained by the CD8+ cell which has recognized Class I, and Class II has been 
recognized. CD4+ An antibody production (humoral immunity) is mainly guided by 
the cell. 

[0003] MHC It is the gene cluster which was most rich in polymorphism, and the 
location of the pocket of a peptide hold slot, a form, magnitude, and description 
change with the haplotypes, the integrated state of the fragmentation peptide bit in 
connection with it changes, and it is thought that the immune response and disease 
susceptibility for every individual are determined. MHC About correlation with 
haplotype, disease resistance (disease resistance), or onset possibility (****♦*), 
there is a report of Homo sapiens immune disorder UIUSU (HIV), an adult T cell 
leukemia virus (HTLV), and malaria, for example. On the other hand, it is Cow MHC 
(BoLA). It is about a class II gene until now. DQA, DQB, DRA, DRB, DNA. DOB, and 
DYA, And DYB Existence of a gene is guessed. Three genes (DRB1 -B3) identified 
in the DRB locus especially About DRB3, carrying out the code of the functional 
protein is known inside, and existence of 73 kinds of alleles is clarified by current 
However, the infectivity disease of a cow and Cow MHC (BoLA) About correlation 



with haplotype, there is al^^t no report conventionally. 
[0004] Especially, it is Homo sapiens immune disorder UIUSU. (HIV) Bovine leukemia 
virus which it has the gene PX which adjusts virus multiplication similarly, and is a 
retrovirus of a close relationship most at HTLV-I (BLV) If it attaches, it is Cow 
MHC (BoLA). Although the American group has reported correlation with haplotype 
and durability lymphocytosis focusing on disease resistance, there is no report of 
relevance with leukemia onset possibility. The cow infected with this virus is 10 - 
20% comparatively (rate of infection in Japan), and since 1 of them - 2 % show the 
symptoms of very malignant endemic cow leukemia and die after the long-term 
latent period of about ten - 15 years, the economic loss to the dairy farmer which 
this virus causes is very serious. It is BLV by the analysis of cow MHC (BoLA) 
haplotype. If the onset possibility of the cow after infection can be judged easily, it 
is expected that it becomes possible to choose the cow of onset resistance 
beforehand and to breed it, and it becomes possible to continue breeding of a cow 
safely extremely. 

[0005] On the other hand, this invention persons are Cows MHC (BoLA) previously. 
DRB among class II genes The structure of a locus is analyzed and it is DRB3 gene 
(BoLA-DRB3). And structure of the gene product was clarified. 
(Biochem.Biophys.Res.Commun., 209, pp.981 -988, 1995) . this invention person is 
BoLA-DRB3 at the time of studying the function of this gene further, a leukemia 
onset cow, and the cow non-developed [ symptoms ]. It found out that the part 
from which an amino acid sequence differs clearly especially in inside in the gene 
product from the second exon (betal domain) with which polymorphism is accepted 
existed. Moreover, this amino acid substitution is BLV. It found out participating in 
the receiving onset possibility and onset resistance directly, a radical [ knowledge / 
such ] — carrying out — this invention persons — bovine leukemia virus BLV the 
amino acid which is the approach of judging the resistance of the receiving onset of 
leukemia of a cow, and is specified by the amino acid number 78 of betal domain of 
the cow MHC ClassII DR beta chain of a cow individual — Val it is — the approach 
of judging a cow individual to be those of leukemia with onset resistance was 
completed (international public presentation 98/No. 3680). 
[0006] 

[Problem(s) to be Solved by the Invention and Means for Solution] The technical 
problem of this invention is a bovine leukemia virus (BLV). Cow MHC (BoLA) 
Correlation with haplotype is solved and it is the bovine leukemia virus (BLV) of a 
cow individual. It is in offering the approach of judging the resistance of the 
receiving onset of leukemia simple and with high precision by the gene 
engineering-technique. It is the technical problem of this invention to offer the 
judgment approach which enables a judgment more specifically still highly precise 
than the judgment approach indicated by the above-mentioned international public 
presentation 98/No. 3680. Moreover, another technical problem of this invention is 
to provide the above-mentioned judgment approach with a useful primer set. 



[0007] When this inventionpersons inquired wholeheartedly thaxthe 
above-mentioned technical problem should be solved, they came to complete a 
header and this invention for Arg specified by the amino acid number 77 of betal 
domain of a cow MHCCIassII DR beta chain having a meaning important for the 
onset resistance of cow leukemia. 

[0008] That is. this invention is a bovine leukemia virus BLV. The approach of 
judging the cow individual whose amino acid specified by the amino acid number 74 
of betal domain of the cow MHC ClassII DR beta chain of a cow individual are the 
approach of judging the resistance of the receiving onset of leukemia of a cow, and 
is Glu (glutamic acid), whose amino acid specified by the amino acid number 77 is 
Arg (arginine) and whose amino acid specified by the amino acid number 78 is Val 
(valine) to be those with onset resistance to leukemia is offered. 
[0009] Moreover, it is a bovine leukemia virus BLV by this invention. It is the 
approach of judging the resistance of the receiving onset of leukemia of a cow. The 
amino acid specified by the amino acid number 71 of betal domain of the cow MHC 
ClassII DR beta chain of a cow individual is Lys (lysine) or Arg. The approach of 
judging the cow individual whose amino acid specified by the amino acid number 74 
is Glu, whose amino acid specified by the amino acid number 77 is Arg and whose 
amino acid specified by the amino acid number 78 is Val as the onset resistance 
over leukemia being high is offered. According to the desirable mode of these 
invention, it is a bovine leukemia virus BLV. The above-mentioned approach of 
performing to the infected cow is offered. 

[0010] According to another mode of this invention, it is a bovine leukemia virus 
BLV. It is the approach of judging the resistance of the receiving onset of leukemia 
of a cow. following process: — genomic DNA separated from (1) cow individual 
Polymerase chain reaction (PGR) DNA which amplifies and carries out the code of 
some or all of betal domain of a cow MHC ClassII DR beta chain Included PCR 
Process: and the (2) above PCR which prepare a product DNA contained in a 
product In the amino acid sequence by which a code is carried out The amino acid 
specified by the amino acid number 74 of betal domain of a cow MHC ClassII DR 
beta chain is Glu. the amino acid which the amino acid specified by the amino acid 
number 77 is Arg, and is specified by the amino acid number 78 — Val it is — the 
approach containing process; which judges a cow individual to be those of leukemia 
with onset resistance is offered. 

[001 1] Moreover, bovine leukemia virus BLV It is the approach of judging the 
resistance of the receiving onset of leukemia of a cow. following process: — 
genomic DNA separated from (1) cow individual Polymerase chain reaction (PCR) 
DNA which amplifies and carries out the code of some or all of betal domain of a 
cow MHC ClassII DR beta chain Included PCR Process: and the (2) above PCR 
which prepare a product DNA contained in a product In the amino acid sequence by 
which a code is carried out The amino acid specified by the amino acid number 71 
of betal domain of a cow MHC ClassII DR beta chain is Lys or Arg. The amino acid 



jmber 74 is Glu, and the amino aera specified by the 
amino acid number 77 is Arg. and the amino acid specified by the amino acid number 
78 — Val it is — the approach containing process; which judges a cow individual as 
the onset resistance over leukemia being high is offered by this invention. 
[0012] Furthermore by this invention, the approach of sorting out a cow individual 
with the high onset resistance over leukemia simple is offered. This approach 
following process: (1) as a Forward primer — DRB40 and Reverse Genomic DNA 
separated from the cow individual, using SRB3 as a primer Polymerase chain 
reaction (PGR) It amplifies. Cow MHC Some or all of beta1 domain of a ClassII DR 
beta chain DNA which carries out a code Included PGR When process: which 
prepares a product, and a (2) above-mentioned PGR product are not digested by 
PstI and Drain, an approach including the process which the cow individual judges as 
the onset resistance over leukemia being high is offered. The amino acid with which 
the amino acid with which the amino acid with which the amino acid with which the 
cow individual sorted out by this approach is specified by the amino acid number 71 
in betal domain of a MHG Glassll DR beta chain is Lys or Arg. and is specified by 
the amino acid number 74 is Glu, and is specified by the amino acid number 77 is 
Arg, and is specified by the amino acid number 78 is VaL 
[0013] 

[Embodiment of the Invention] The approach of this invention is a bovine leukemia 
virus BLV. The infected cow or bovine leukemia virus BLV It is the approach of 
judging the resistance of the onset of leukemia of the individual about a 
non-infected cow. A cow individual is a bovine leukemia virus BLV. It is the 
anti-bovine leukemia virus BLV whether it is infected or not. Ghecking easily by the 
trial using an antibody is possible. 

[0014] In the desirable mode of this invention, it is genomic DNA from a cow 
individual. PGR after dissociating It is Gow MHG Glassll by law. betal domain of DR 
beta chain (the second exon of DRB3 gene) PGR which amplified specifically the 
gene which carries out the code of a part or all, and was obtained The amino acid 
sequence which performs sequencing of a product and is specified by the amino 
acid numbers 71-78 of betal domain is presumed, the amino acid which the amino 
acid specified by the amino acid number 74 is Glu in this amino acid sequence, and 
the amino acid specified by the amino acid number 77 is Arg, and is specified by the 
amino acid number 78 — Val it is — a cow individual is judged to be those with 
onset resistance to leukemia, moreover, the amino acid which the amino acid 
specified by the amino acid number 71 is Lys or Arg, the amino acid specified by the 
amino acid number 74 is Glu, and the amino acid specified by the amino acid number 
77 is Arg, and is specified by the amino acid number 78 — Val it is — it is judged 
with the cow individual having high onset resistance to leukemia. 
[0015] In order to perform the above-mentioned judgment to accuracy more 
although the cow individual has resistance to leukemia when the above-mentioned 
amino acid sequence of betal domain contains the above-mentioned specific amino 



acid residue at least in on^ide of allele, it is desirable to compare the 
above-mentioned amino acid sequence in allele (haplotype). the amino acid which 
the amino acid specified by the amino acid number 74 is Glu in the 
above-mentioned amino acid sequence (amino acid number 71-78) of both alleles, 
and the amino acid specified by the amino acid number 77 is Arg, and is specified by 
the amino acid number 78 — Val it is — a cow individual has high onset resistance 
to leukemia, moreover, the amino acid which the amino acid specified by the amino 
acid number 71 is Lys or Arg in the above-mentioned amino acid sequence (amino 
acid number 71-78) of both alleles, the amino acid specified by the amino acid 
number 74 is Glu, and the amino acid specified by the amino acid number 77 is Arg, 
and is specified by the amino acid number 78 — Val it is — the cow individual has 
high resistance especially to leukemia. 

[0016] about the amino acid sequence of betal domain of a cow MHC GlassII DR 
beta chain, there is a report by between (Aida, Y., et al., 

Biochem.Biophys.Res.Commun., 209, pp.981 -988, 1995). In Fig. 1 of the international 
public presentation 98/No. 3680, it is mRNA of a cow MHC ClassII DR beta chain. 
Structure (A) It reaches. cDNA Amino acid sequence of an overall length and a gene 
product (B) Although shown, betal domain is a part specified according to the 
amino acid sequence from the amino acid number 1 to the amino acid number 94 
among drawing. 

[0017] If especially the cow set as the object of the judgment approach of this 
invention may not be limited, but may be infected with a bovine leukemia virus BLV 
and the symptoms of leukemia may be shown by infection, it is good for what kind of 
cows, such as a dairy breed, a **** dual purpose breed, and a **** 

dual purpose breed. Although the form of Japanese beef [, such as Japanese Black 
Cattle and Japanese silicule ], Holstein, JAJI, Hereford, Aberdeen Angus, and free 
pretty ** can be mentioned, specifically, it is not limited to these forms. 
[0018] From a cow individual to genomic DNA Peripheral blood, an organ, etc. can 
be used as a sample for preparing. As an organ, explants, such as lymph gland, can 
be used, for example. From the above-mentioned sample to genomic DNA As an 
approach of preparing, as long as it is available to this contractor, what kind of thing 
may be used. When using a peripheral blood leucocyte or a peripheral blood 
lymphocyte as a sample, it is Hughes's and others approach. (Hughes, S.H.et al.. Cell, 
15, pp.1 397-1 410, 1978) It can use. Sodium dodecyl sulfate, the phenol-chloroform 
method in using an organ, after carrying out thin sectioning of the frozen explant 
with scissors, for example (413 pp.403- Mcknight, G.S., Cell, 14, 1978) It can 
prepare. Moreover, genomic DNA from a cell A simple extraction method may be 
used. The example is shown in the example of the international public presentation 
98/No. 3680. 

[0019] Prepared genomic DNA PGR As a primer which is used in amplifying by law, 
it is Cow MHC ClassII. DNA containing the gene which carries out the code of the 
oartial amino acid seouence to the amino acid numbers 75-78 of betal domain of 



DR beta chain, or the over^length of betal domain As long aV it can amplify, what 
kind of thing may be used. 

[0020] the approach of this invention — especially — suitable — as the set of an 
usable primer — cycle sequencing and DINA bead DNA The following primer set (1) 
in which the direct seeking sensing methods, such as direct sequence, are possible : 
A primer: ~ 5 ~ '-TGTAAAACGACGGCCAGTCTCTCTCTGCAGCACATTTCCT-3' 

— ; and B primer: — 5 — 

-GAGGAAACAGCTATGAGCCGGCGCTGGAOAGTGAAAGTC-3' can be mentioned. 



[0021] moreover, as a primer set which added the restriction enzyme site primer set 

(2) A primer: ~ 5 — -GGAATTCCTGTCTGTGGAGCACATTTGGT-3' — ; and B 

primer: — 5 ~ -AAGTGGACCGCTGCAGAGTGAAACTC-3' — Or a primer set (3) 

A primer : 5 -GAGTGTCATTTCTTCAACGGGAG-3\ Primer chosen from the group 

which consists of 5 -GGAGAAGAGTTGGTGGGCTTCGA-3' and 

5-GGAATTCCTCTGTCTGGAGCACATTTCGT-3'; 

B primer: 5'-AAGTGGACGGCTGCACAGTGAAACTC-3' can be used. 

[0022] Especially, it is a primer set (3). PGR used and amplified After digesting an 

allyl compound by PstI, it can judge simple whether the cow individual is leukemia 

resistance by judging the difference in a cutting pattern. 

[0023] Furthermore, primer $et (4):A primer 

DRB40:5 -GAGTGTGATTTGTTGAAGGGGAG-3', B primer SRB3: 

5 -AAGTGGAGGGGTGGAGAGTGAAAGTG-3' or primer set (5):A primer 

DRB100:5-GGAGAAGAGTTGGTGGGGTTGGA-3' B primer SRB3:5' - 

AAGTGGAGGGGTGGAGAGTG PGR amplified using AAAGTG-3' When PstI and 

Drain are made to act on an allyl compound and a magnification product is not 

digested The amino acid with which the cow individual is specified by the amino acid 

number 71 of betal domain of a cow MHG GlassII DR beta chain is Lys or Arg. the 

amino acid which the amino acid specified by the amino acid number 74 is Glu, and 

the amino acid specified by the amino acid number 77 is Arg, and is specified by the 

amino acid number 78 — Val it is — ** — it can judge and having high resistance 

to leukemia can judge simple. But the primer available to an approach and primer set 

of this invention are not limited to these. 

[0024] PGR DNA used for law Although the amount is selectable suitably, when a 
peripheral blood leucocyte or a peripheral blood lymphocyte is used, for example 
0.1-0.5 mug It is extent. Moreover, although what kind of thing may be used as a 
sequence determining method of DNA (PGR product) amplified as mentioned above 
as long as it is available to this contractor, it is desirable to use the direct sequence 
method etc. for example. The example is indicated by the example of the 
international public presentation 98/No. 3680 at the detail. 

[0025] In addition, it may be unable to be determined which alleles many cows are 
by the direct sequence method, if it is heterozygote (heterozygote) and the base 
sequences of the allele of a father or the mother origin differ. In such a case, the 



above-mentioned primer sex (2) PGR used and amplified It becomes possible by 
carrying out subcloning of the product to a vector after digestion with restriction 
enzymes EcoRI and Sal I. and determining and comparing the base sequence of only 
one of the two's allele to determine the base sequence of another allele certainly. It 
is PGR in order to acquire gene information more correctly. It is desirable to carry 
out subcloning of both alleles from a product, and to determine each base sequence. 
The concrete approach and available primer are also indicated by the example of 
the international public presentation 98/No. 3680 at the detail. 
[0026] Although an example explains this invention still more concretely below an 
example, the range of this invention is not limited to the following example. In 
addition, the detail of typing of betal domain of the use meaning of a primer and the 
cow MHC ClassII DR beta chain which are used in the following examples is 
indicated by the Japanese-Patent-Application-No. No. 373483 [11 to ] 
specification. 

[0027] (A) an ingredient and approach (1) PCT-SBT — law 120 every of muM — x1 
rTaq buffer solution of SOmicrol containing the recombination Tal DNA expanding 
enzyme (rTaq) (TOYOBO) of each primer of MgCI2 of dNTP and 1.5 mM, and 
0.2microM. and two units Genomic DNA prepared from the cow individual with the 
simple extraction method to [10 mM Tris-HGI, 50mM KGI. and 0.1% TritonX-100] 
20-40 mug was dissolved. It is at 95 degrees G about denaturation processing. It 
carries out for 5 minutes and then is 30 seconds at 40 seconds; 60 degrees G in 95 
degrees G.; And it was made to elongate for 2 minutes at 72 more degrees G after 
20 cycles processing by making processing for 40 seconds into 1 cycle by 72 
degrees G. As a primer, it is cow MHG Class II DR beta chainiBoLA-DRbeta. The 
primer which can amplify specifically the second exon of DRB3 gene which carries 
out the code of the betal domain by the PGR method was used. 
ERB3N : 5'-GGA ATT GGT GTG TGT GGA GGA GAT TTG G-3'HL031 : 5'-TTT 
AAA TTG GGG GTG AGG TGG GGG GT-3' [0028] One among the products 
acquired by above-mentioned PGR PGR using the Forward primer which can amplify 
eight kinds of allele group specific primers, and all alleles for mul It was made to 
amplify by law (PGR-SSP). 120 Every of MuM ~ MgGI2 of DNTP and 1.5 MM, and 
Allele Group Specific Forward Primer of 0.2MicroM — The Reverse primer of 
200microM, and AmpliTaq GoldTM DNA of one unit Expanding enzyme (PE 
Biosystems), 1 25 including the above-mentioned PGR product of mul It is at 95 
degrees G about denaturation processing to x1 GeneAmpR Gold Buffer of mul. It 
carries out for 10 minutes. Next, it is for 1 minute at 95 degrees G.; It is 30 seconds 
at 64 degree G.; And 20 cycles are processed by making processing for 30 seconds 
into 1 cycle at 72 degrees G, It is for 5 minutes at 72 more degrees G. It was made 
to elongate. [0029] a) Allele group specific Forward primer : BoLA-DRB3 According 
to the array of amino acid which carries out a code, the second exon divided allele 
into eight groups, and designed the following primers which can amplify each 
soecificallv. 



spl: 5 - TGT AAA ACG A^^GCC-AGT-AGC-ACA TTT CO^CA GTA TC 

-3'sp2: 5'- TGT AAA ACG ACG GCC-AGT-AGC-ACA-TTT 
CCT-GGA-GTA-TTC-TAA -3'sp3: 5'- TGT AAA ACG-ACG-GCC-AGT-AGC 
ACA-TTT-CCT-GGA-GTA TTA -3'sp4: 5'- TGT AAA-ACG-ACG-GCC-AGT 
AGC-ACA-TTT-CCT-GGA GTA TTG-3'sp5 : 5'- TGT AAA ACG ACG GCC AGT 
CAC ATT TCC TGG AGT ATG-3'sp6 : 5'- TGT AAA ACG ACG GCC AGT GCA CA 
TTT CCT GGA GTA TC-3'sp7 : 5 - TGT AAA ACG ACG GCC AGT AGC ACA TTT 
CCT GGA GTA TA-3'sp8 : 5'-TGTAAA ACG ACG GCC AGT CAC A TTT CCT 
GGA GTA TTC TAC- 3'b — all allele groups The Forward primer which can be 
amplified: DRB3ALL : 5 '-TGT AAA ACG ACG GCC AGT ATT CCT CTC TCT GCA 
GCA CAT TTC CTG-3' c Reverse primer : all alleles It could amplify and the 
following primers were designed as a primer. 

DRB3B : 5 -CAG GAA ACA GCT ATG ACC CGC CGC TGC ACA GTG AAA 
CTC-3' [0030] It is the electrophoresis back at 2% agarose gel about an PGR 
product, It dyed by the ethidium bromide. Using the PGR product using the primer 
which can amplify all alleles when the number of the bands of the detected 
magnification product is one, when two magnification products were checked, the 
following sequence primers determined the base sequence using two PGT products. 
Ml 3 (-21) : 5'-TGT AAA AGG AGG GGG AGT-3'M13rev : 5'-GAG GAA AGA GGT 
ATG AGG-3' [0031] an PGR product — respectively — 1 It used for the sequence 
reaction using mul[ every ] BigDyeTM Terminator Gycle Sequencing Ready Reaction 
Kit and (PE Biosystems) half BD (GENPAK Ltd.). PGR product 1 mul. 3 pmol primer 

1 mul and Terminator Ready Reaction Mix 1 mul, half BD 3 mul and sterilized water 
4 mul is mixed, the conditions indicated by the attached description are followed, 
and it is 10 seconds at 96 degrees G.; It is 5 seconds at 50 degree G.; And 25 cycles 
are processed by making processing for 4 minutes into 1 cycle at 60 degrees G. 
Ethanol precipitate is carried out according to a description, and it is TSR 10 for 
ABI310 sequencers. It dissolved in mul and the sequence was performed by ABI310 
(PE Biosystems). The base sequence of each allele was collated with the base 
sequence registered into the database, and allele was determined. 

[0032] (2) DRB40 (5 -GAG TGT GAT TTG TTG AAG GGG AG-3') which makes the 
40 to 62nd bases and complementary strand of betal domain of a cow MHG GlassII 
DR beta chain as a PGR-RFLP (method a) Forward primer, and Reverse PGR 
magnification of the genomic DNA prepared with the simple extraction method from 
the cow individual as a primer using SRB3 was carried out After carrying out 
thermal denaturation for 4 minutes at 94 degrees G 30 cycles are amplified by 
making for [ denaturation (94 degrees G) ] 1 minute, for [ annealing (63 degrees G) ] 

2 minutes, and for [ expanding (72 degrees G) ] 2 minutes into 1 cycle. It elongated 
for 10 minutes at the end (72 degrees G)., Magnification of the PGR product of 
247bp(s) was expected. [0033] (b) PGR magnification of DRB100 (5 -GGA GAA 
GAG TTG GTG GGG TTG GA-3') which makes the 100 to 122nd bases and 
comoiementarv strand of betal domain of a cow MHG GlassII DR beta chain as a 




Forward primer, and the g^^mic DNA prepared with the simpi^extraction method 
from the cow individual as a Reverse primer using SRB3 was carried out After 
carrying out thermal denaturation in 4 minutes at 94 degrees C 30 cycles are 
amplified by making for [ denaturation (94 degrees C) ] 1 minute, for [ annealing (66 
degrees C) ] 2 minutes, and for [ expanding (72 degrees C) ] 2 minutes into 1 cycle, 
It elongated for 10 minutes at the end (72 degrees C)., Magnification of the PGR 
product of 187bp(s) was expected. Electrophoresis was performed using 5% agarose 
gel after digesting the acquired PGR product of (a) and (b) at 37 degrees G by 2U 
PstI or 4U Drain for 2 hours, and the cutting pattern was identified. [0034] (B) The 
base sequence of betal domain of the MHG GlassII DR beta chain of the BLV 
infection cow (Japanese Black Gattle cow) which shows result (1) PGT-SBT 
method each symptoms was determined. Bovine leukemia virus BLV 15 cow 
[lymphocytosis cows which have not shown the symptoms of leukemia although 
infected (precancerous state-L), And non-developed [ symptoms ] cow 
(antibody-positive health cow non-developed [ symptoms ]: Healthy) 43 animal], And 
when the amino acid of betal domain of the covy MHG GlassII DR beta chain of the 
leukemia onset cow (23 animals; Lymphoma) origin was compared, with the 
non-developed [ symptoms ] health cow, many alleles of 0701, 1302, and 1401 were 
intentionally accepted as compared with the leukemia onset cow. On the other hand, 
as compared with the non-developed [ symptoms ] health cow, 1601 was 
intentionally high with PL and an onset cow, and 1001 was intentionally high with the 
onset cow (Table 1). in addition, BLV the infection condition of an infection cow — 
Levy et al. (827 pp.822- Levy, D., et al., and IntJ.Cancer, 19, 1977) And between 
(Aida. Y.. et a!., Cancer Res., 52, pp.6463-6470, 1992) It classified based on criteria. 
[0035] 
[Table 1] 



BLV-infected cattle with P values 



AUde 


Noimal (1^400) 


heiiUby(iF=86) 


PL{n=30) 


lyisphoma(aB46) 


(v5.bealiby) 


PRB3*) 


n 


% 


n 


% 


n 


% 


n 


% 


PL 


lymphomfl 


0101 


14 


3.5 


4 


4.7 


0 


0 


0 


0 


02966 


0.1758 


0201 


18 


4.5 


4 


4.7 


1 


33 


5 


10.9 


0.6143 


0.1612 


0501 


2 


0.5 


1 


U 


0 


0 


1 


22 


0.7414 


0.5773 


0502 


12 


3.0 


1 


1.2 


0 


0 


0 


0 


0.7414 


0.6515 


0503 


10 


2.5 


3 


3.5 


1 


33 


0 


0 


0.7254 


02732 


0701 


19 


4.8 


7 


8.1 


1 


33 


0 


0 


03373 


0.0456 


0801 


4 


1.0 


0 


0 


1 


33 


0 


0 


02586 




0901 


7 


1.8 


0 


0 


0 


0 


0 


0 






0902 


29 


7.3 


5 


5.8 


0 


0 


2 


43 


02171 


0.5350 


1001 


70 


17.5 


10 


11.6 


3 


10.0 


11 


733 


0.5539 


0.0581 


1101 


44 


11.0 


6 


7.0 


1 


33 


3 


65 


0.4177 


0.6148 


1201 


34 


8.5 


6 


7.0 


1 


33 


1 


22 


0.4177 


02291 


1302 


20 


5.0 


7 


8.1 


1 


33 


0 


0 


03373 


0.0456 


1401 


8 


2.0 


7 


8.1 


0 


0 


0 


0 


0.1152 


0.0456 


ISOI 


31 


7.8 


8 


93 


5 


16.7 


2 


43 


0.9203 


02551 


1601 


51 


12.8 


13 


15.1 


14 


46.7 


16 


34.8 


0.0008 


0.0095 


20012 


5 


13 


1 


1.2 


0 


0 


3 


65 


0.7414 


0.1216 


2703 


6 


1.5 


2 


2.3 


0 


0 


0 


0 


0.5480 


0.4227 


3401 


1 


03 


1 


1.2 


0 


0 


1 


22 


0.7414 


0J773 


m64sp3 


5 


13 


0 


0 


0 


0 


1 


22 




03485 


GH25p6 


0 


0.0 


0 


0 


1 


3.3 


0 


0 


02586 




m40sp6 


2 


03 


0 


0 


0 


0 


0 


0 






m2sp3 


3 


0.8 


0 


0 


0 


0 


0 


0 






new3-l 


2 


0.5 


0 


0 


0 


0 


0 


0 






U00127 


5 


13 


0 


0 


0 


0 


0 


0 







[0036] Next, the amino acid sequence predicted was compared. The identification 
number and amino acid residue of each allele of a cow MHC ClassII DR beta chain 
were shown in drawing 1 . [ of betal domain ] The amino acid residue which shows a 
different amino acid sequence between alleles in the amino acid numbers 9-86 of 
betal domain of a cow MHC ClassII DR beta chain is shown among drawing, and a 
left-hand side figure is n about the number of alleles, and has shown frequency to 
the identification number of allele, and the pan by %. The single-character notation 
indicated amino acid residue among drawing. The difference in the specific amino 
acid sequence (71, 74, 77, and the amino acid sequence of the 78th place: motif) of 
betal domain which polymorphism is concentrating also especially in a beta chain 
was found out between the onset and symptoms un-developing. 
[0037] Next, when the frequency of a motif was computed, the allele 71, 74, and 
whose amino acid of the 77 or 78th place are Lys/Arg (K/R), Glu (E), Arg (R). and 
Val (V), respectively was intentionally high to the cow non-developed [ symptoms ] 
as compared with PL cow and the leukemia onset cow. On the other hand, the 
frequency of Ala71, Ala/Asp74, and the allele of Thr77 and Tyr78 was intentionally 
high to PL cow or the onset cow as compared with the non-developed [ symptoms ] 
health cow (Table 2). the amino acid with which the amino acid with which the amino 



acid which front Naka and^e amino acid with which K71E74Rm^78 are specified 
by the amino acid number 71 of betal domain of a MHC ClassII DR beta chain are 
Lys(es), and is specified by the amino acid number 74 is Glu, and is specified by the 
amino acid number 77 is Arg, and is specified by the amino acid number 78 — Val it 
is — things are shown and the same is said of others. 
[0038] 
[Table 2] 



BLV-infected cattle with P values 



l^itope 


healthy (n=86) 


PL(n 


>=30) 


lymphaina(nF46) 


(vs.heaiaiy) 




n 


% 


n 


% 


n 


% 


PL 


lynq>hotDa 




31 


36.0 


2 


6.7 


5 


10.9 


O.OOII 


0.0013 


NaOrV '[Y") 


55 


64.0 


28 


93.3 


41 


89.1 


0.0011 


0.0013 




25 


29.1 


I 


33 


2 


43 


0.0018 


0.0004 


Non-R."{rO 


61 


70.9 


29 


96.7 


44 


95.7 


0.0018 


0.0004 




31 


36.0 


2 


6.7 


5 


10.9 


O.OOII 


0.0013 


Ncm-E^ (N^ 


13 


15.1 


3 


10.0 


2 


43 


03601 


0.0525 




34 


39.5 


19 


633 


37 


80.4 


0.0206 


5.1E-06 


on 


S 


9.3 


5 


16.7 


2 


43 


0.9203 


0.2551 


(S^) 


0 


0 


1 


3.3 


0 


0 


02586 


- 


K 


37 


43.0 


17 


56.7 


18 


39.1 


0.1407 


0.4037 


Non-K»(R") 


21 


24.4 


2 


6.7 


8 


17.4 


0.0270 


02416 


(A") 


20 


23.3 


5 


16.7 


18 


39.1 


03163 


0.9822 


OB") 


g 


9.3 


6 


20.0 


2 


43 


0.9648 


02551 




25 


29.1 


1 


3.3 


2 


43 


0.0018 


1.8 IE-OS 


•jTTyTl 


6 


7.0 


1 


3.3 


3 


6.5 


0.4177 


0.6148 




55 


64.0 


28 


933 


41 


89.1 


0.0011 


0.0013 




25 


29.1 


1 


33 


2 


43 


0.0002 


0.0004 




6 


7.0 


1 


33 


3 


6.5 


0.4177 


0.6148 




34 


39.5 


19 


633 


37 


80.4 


0.0206 


5.1E-06 




8 


9.3 


5 


16.7 


2 


43 


0.9203 


0.2551 




13 


15.1 


3 


10.0 


2 


43 


03601 


0.0525 




0 


0 


1 


33 


0 


0 


0.2586 






11 


12.8 


0 


0 


0 


0 


0.0311 


0.0071 




14 


16J 


1 


33 


2 


4.3 


0.0574 


0.0368 




6 


7.0 


1 


33 


3 


6.5 


0.4177 


0.6148 




20 


23.3 


5 


16.7 


18 


39.1 


03163 


0.9822 




13 


15.1 


14 


46.7 


16 


34.8 


0.0008 


0.0095 


R"A'T^ 


1 


1.2 


0 


0 


3 


6.5 


0.7414 


0.1216 




8 


93 


5 


16.7 


2 


4.3 


0.9203 


02551 




13 


15.1 


3 


10.0 


2 


43 


03601 


0.0525 




0 


0 


1 


33 


0 


0 


0.2586 





[0039] When the frequency of genotype was measured, the individual which has at 
least at least one allele 74 and whose amino acid of the 77 or 78th place are Glu, 
Arg, and Val was intentionally high to the cow non-developed [ symptoms ] as 
compared with PL cow and the onset cow. In this allele, the frequency of an 



i^wo also has the allele whose amino ac 



individual where one of theTwo also has the allele whose amino acid of the 71st [ 
further ] place is Lys or Arg among both allyl compounds was high as compared with 
PL cow and the onset cow. The frequency of the individual which, on the other 
hand, has the allele of Ala74. Thr77, and Tyr78 by the gay was intentionally high to 
the non-developed [ symptoms ] health cow as compared with the onset cow. The 
frequency of an individual where, as for such alleles, the amino acid of the 71st 
place has the allele which carries out the code of the amino acid which is Ala71, 
Ala74, Thr77, and Tyr78 although it is Ala or Lys by gay junction was high with the 
onset cow. 

[0040] Moreover, the frequency of the individual which has the allele which carries 
out the code of the amino acid which is Lys71, Ala74, Thr77, and Tyr78 by gay 
junction was high with PL cow. Furthermore, there were many individuals which have 
these two alleles by the hetero intentionally with an onset cow. The non-developed 
[ symptoms ] health cow had intentionally many individuals which, on the other hand, 
have the allele of Ala74, Thr77, and Tyr78, and the allele of Glu74, Arg77, and Val78 
by the hetero. From the above result, the allele which are Glu74, Arg77, and Val78, 
and the individual which has Lys/Arg71 and the allele of Glu74, Arg77, and Val78 
also in it concluded that it was resistance to the onset of leukemia by BLV. 
[0041] 
[Table 3] 



BLV-infectedcatdewitfa P values 



healthy (n=43) PL(n=15) lympboma(p=23) (vsJieahhy) 





n 


% 


n 


% 


n 


% 


PL 


lymphoma 


RV/RVornon-RV 


22 


51^ 


I 


6.7 


2 


8.7 


0.0019 


0.0005 


TV/TV or non-TV 


6 


14.0 


I 


6.7 


3 


13.0 


0.41 13 


0.6173 


TY/TY or nnn-TY 


39 


90.7 


15 


100.0 


23 


100.0 


0:2909 


0.1712 


ERV/ERV orNcm-ERV 


22 


51:2 


2 


133 


2 


8.7 


0.0098 


0.0005 


ERV/Non-ERV 


19 


44^ 


2 


133 


2 


8.7 


0.0298 


0.0025 


ETV/BTV or Non-ETV 


6 


14.0 


0 


0 


3 


13.0 


0.1506 


0.6173 


ATY/ ATY or Non- ATY 


28 


65.1 


14 


933 


21 


913 


0.0317 


0.0178 


ATY/Non-ATY 


22 


51^ 


10 


66J 


5 


21.7 


0.2314 


0.0186 


NTY/NTY fjT Non-NTY 

A^ A A # A ^ A A %/l J V WAA 1 ^ A A 


12 


27.9 


3 


20.0 


2 


8.7 


0.4083 


0.0620 


YTYATY or Nan- YTY 


8 


18.6 


5 


333 


2 


8.7 


0.9343 


02445 


STY/STY OK >icm-STY 


0 


0 


1 


6.7 


0 


0 


0:Z586 




ERV/ERV 


3 


7.0 


0 


0 


0 


0 


0.40(HI 


0.4987 


ERV/ATY 


10 


233 


2 


133 


1 


4.3 


03397 


0.0464 


ERVyNTY 


5 


11.6 


0 


0 


1 


43 


02101 


03108 


ERV/YTY 


3 


7.0 


0 


0 


0 


0 


0.4000 


02697 


ERV/ETV 


I 


23 


0 


0 


0 


0 


0,7414 


0.6515 


ETV/ATY 


3 


7,0 


0 


0 


3 


13.0 


0.4000 


03456 


ETV/NTY 


2 


4J 


0 


0 


0 


0 


0.5463 


0.4210 


ATY/ATY 


6 


14.0 


5 


333 


16 


69.6 


0.9750 


8.8E^ 


ATY/NTY 


4 


93 


2 


13.3 


0 


0 


0.8275 


0.1712 


ATY/YTY 


5 


11.6 


4 


26.7 


1 


43 


05588 


03108 


ATY/STY 


0 


0 


1 


6.7 


0 


0 


0.2586 




NTY/NTY 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


NTYATY 


0 


0 


1 


6.7 


1 


4.3 


0.2586 


0.3485 


KERV/KERV or non-ICERV 


10 


233 


0 


0 


0 


0 


0.0367 


0.0091 


KERV/ noa-KERV 


9 


20.9 


0 


0 


0 


0 


0.0530 


0.0152 


RERV/RERV or Non-RERV 


13 


30.2 


1 


6.7 


2 


8.7 


0.0618 


0.0418 


RERV/Non-RERV 


12 


27.9 


1 


6.7 


2 


8.7 


0.0845 


0.0620 


RirrV/RFTV nr 'Mnn-HRTV 


5 


14-0 


1 


6.7 


3 


13.0 


0.4113 


0.6173 


KATY/KATY or Non-KATY 


13 


30Ji 


11 


733 


14 


60.9 


0.0045 


0.0159 


KATY/lSk»«ATY 


13 


30:2 


8 


533 


12 


52.2 


0.0994 


0.0694 


AATY/AATY w Ncm-AATY 


19 


44^ 


5 


333 


14 


60.9 


03366 


0.1507 


AATY/Non-AATY 


18 


41^ 


5 


333 


10 


43.5 


03959 


0.6521 


KNTY/KNTY or N<m-KNTY 


12 


27.9 


3 


20.0 


1 


43 


0.4083 


0.0190 


EYTY/EYTYorNon-EYTY 


7 


163 


5 


333 


2 


8.7 


05579 


03256 



[0042] 
[Table 4] 



BLV-infected cattle with ^ P values 



healthy (n=43) PL(n=lS) lyiDphama(irf3) (vsJiealtfay) 





n 


% 


n 


% 


n 


% 


PL 


lymphoma 


KERV/KERV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 




X 


23 


0 


0 


0 


0 


0.7414 


0.6515 




2 


4.7 


0 


0 


0 


0 


0J463 


0.4210 




3 


7.0 


0 


0 


0 


0 


0.4000 


0:^697 




2 


4.7 


0 


0 


0 


0 


0.5463 


0.4210 


If V/lf A TV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


RERV/RERV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


JvHIv V/lvC J V 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 




4 


93 


1 


6.7 


0 


0 


0.6141 


0.1712 


RERV/AATY 


3 


7.0 


0 


0 


1 


43 


0.4000 


03651 


RERV/KNTY 


2 


4.7 


0 


0 


1 


4.3 


0.5463 


0.7236 


P KB V/F VTV 


1 


23 


0 


Q 


0 


0 


0.7414 


0.6515 


TJ KTV/IT A TV 


n 

V 


0 


1 

i 


6.7 


1 


43 


0.2586 


0J485 


PUTV/A A TV 




7 D 


0 


0 


2 


8.7 


0.4000 


0.7747 


RETV/KNTY 


2 


4.7 


0 


0 


0 


0 


0.5463 


0.4210 




n 

V 


A 

V 


3 


20.0 


2 


8.7 


0.0147 


0.1179 


ITATV/D ATV 


1 

1 


1 ^ 
^.j 


0 




3 


13.0 


0.7414 


0.1179 


IT ATV/A ATV 


4 




2 


133 


7 


30.4 


0.8275 


0.0345 


KATY/KNTY 


I 


23 


\ 


6.7 


0 


0 


0.4537 


0.6515 


KATY/EYTY 


2 


4.7 


3 


20.0 


1 


43 


0.1031 


0.7236 


AATY/AATY 


I 


2.3 


0 


0 


4 


17.4 


0.7414 


0.0464 


AATY/KNTY 


3 


7.0 


1 


6.7 


0 


0 


0.7272 


0.2697 


AATY/EYTY 


3 


7.0 


1 


6.7 


0 


0 


0.7272 


0^697 


AATY/ESTY 


0 


0 


1 


6.7 


0 


0 


0.2586 




KNTY/KNTY 


1 


2.3 


0 


0 


0 


0 


0.7414 


0.6515 


KNTY/EYTY 


0 


0 


1 


6.7 


1 


43 


0^86 


03485 



[0043] (2) When the base sequence of betal domain of the MHC ClassII DR beta 
chain of the 281 PCR-RFLP method Japanese Black Cattle cows was determined, 
the 71st to nine kinds of 80th amino acid sequences (a base sequence 21 1-240) 
were acquired ( drawing 2 A). When PGR magnification of the allele which has 
K71E74R77V78 which show resistance to the onset of leukemia, and 
R71E74R77V78 was carried out in this using SRB3 and DRB40 primer or SRB3, and 
DRB100 primer and that product was processed by PstI and Dralll, the digestive 
product by both restriction enzymes was not acquired, but was detected as one 
band on agarose gel ( drawing 2 B). 
[Layout Table] 

SEQUENCE-USTING<110> RIKEN<120> A method for-judging-a-resistance 
to-the-onset-of-bovine leukemia<1 30> A01095M<160> 19<210> 1<211> 38<212> 
DNA<213> Artificial Sequence<400> Itgtaaaacga cggccagtag-cacatttcct gcagtatc 
38<210> 2<211> 42<212> DNA<213> Artificial Sequence <400> 2tgtaaaacga 
cggccagtag cacatttcct ggagtattct aa 42 <210> 3 <211> 39<212> DNA <213> 
Artificial Sequence <400> 3 tgtaaaacga cggccagtag cacatttcct ggagtatta 39 <210> 4 



<211> 39<212> DNA <213^rtificial Sequence <400> 4 tgtaaaaSga 
cggccagtagcacatttcct ggagtattg 39 <210> 5<211> 36<212> DNA <213> Artificial 
Sequence <400> 5 tgtaaaacga cggccagtca catttcctgg agtatg 36 <210> 6 <211> 
37<212> DNA <213> Artificial Sequence <400> 6 tgtaaaacga cggccagtgc acatttcctg 
gagtatc 37 <210> 7 <211> 38<212> DNA <213> Artificial Sequence <400> 7 
tgtaaaacga cggccagtag cacatttcct ggagtata 38 <210> 8 <211> 40<212> DNA<213> 
Artificial Sequence <400> Stgtaaaacga cggccagtca catttcctgg agtattctac 40 <210> 9 
<211> 39<212> DNA<213> Artificial Sequence <400> 9 caggaaacag ctatgacccg 
ccgctgcaca gtgaaactc 39 <210> 10 <211> 28<212> DNA <213> Artificial Sequence 
<400> 10 ggaattcctc tctctgcagc acatttcc 28 <210> 11<211> 26<212> DNA <213> 
Artificial Sequence <400> 11 tttaaattcg cgctcacctc gccgct 26 <210> 12 <211> 
45<212> DNA <213> Artificial Sequence <400> 12 tgtaaaacga cggccagtat tcctctctct 
gcagcacatt tcctg 45 <210> 13 <211> 18<212> DNA <213> Artificial Sequence <400> 
13tgtaaaacga cggccagt 18 <210> 14 <211> 18<212> DNA <213> Artificial Sequence 
<400> 14caggaaacag ctatgacc 18 <210> 15 <211> 29<212> DNA <213> Artificial 
Sequence <400> 15 ggaattcctc tctctgcagc acatttcct 29 <210> 16 <211> 26<212> 
DNA <213> ArtificialSequence <400> 16 aagtcgaccg ctgcacagtg aaactc 26 <210> 17 
<211> 23<212> DNA <213> Artificial Sequence <400> 17 gagtgtcatt tcttcaacgg gac 
23 <210> 18 <211> 23<212> DNA <213> Artificial Sequence <400> 18 ggagaagagt 
tcgtgcgctt cga 23 <210> 19 <211> 40<212> DNA <213> Artificial Sequence <400> 
1 9 tgtaaaacga cggccagtct ctctctgcag cacatttcct 



[Translation done.] 




* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the result of having determined the base 
sequence of betal domain of the MHO ClassII DR beta chain of the BLV infection 
cow (Japanese Black Cattle cow) which shows each symptoms, and having 
compared the amino acid sequence predicted. The figure of an upper case shows 
the number of amino acid residue among drawing, and a left-hand side figure is the 
identification number of allele. The single-character notation indicated amino acid 
residue. 

[Drawing 21 It is drawing having shown the result of having digested the 71st to the 
SOth nine kinds of betal domain of the MHO GiassII DR beta chain obtained from 
281 Japanese Black Cattle cows of amino acid sequences, and the base sequence 
which carries out the code of the amino acid sequence with the restriction enzyme 
(PstI and Drain). Among drawing, (A) shows the determined base sequence and its 
amino acid sequence predicted, and (B) shows the result of restriction enzyme 
processing. 



[Translation done.] 
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(57) 

[He] '>vfflfls<0'>vajlii^'>'f;k;^(BLV) {cJtt 

mv-MHC ClassII DR;8M<Oy3 1 K^>f ytOTSyKS 
^74T'1f$$ni.T$yig*^GluT'3iO. 75 yK«-^7 



!(2) 001-238679 ( P 2 0 0 1 -2 3 8 6 7 9 A ) 



(D^iymc ciassii m$m(r>$ i \^:<^ ycorsyss 
ft. 

S: 

MRi«5(PCR) CiOlititTn'vMHC ClassII DR;3®0 

R I.XS : m 

(2)±iePCR mUz^tixhmk tJ;03-H$ill>T 
5yi!ffi5lHcl3V^-r. '^i^MMC Classll DR;8gi<7);3 1 H 
:A ^ ycDT 5 y iES^74T-1t^§fll>r 5 yiK*^'Gluf 
^ 0 . r 5 y KS-^T7tif^$il& 7 5 y i!*iArg-C'J) 
0> *>07Syi!S^78-Cl^S$il^75yR*^'VaI T' 

[f§*JM4 ] $ /c,(c7 5 y i!S-^7n:'!t#s$^^l. 7 5 
ft. 

mmm-h-mx'h-yx. tw>im: 

(1) Forwardr5'f-7-i:Lt:DIffl40XliI»B100ZilXReve 
rse LTSRB3$rfflV^T'>>'fflf**»^>t8•ML 
^^^VADNA 2r-i^'J^7— b'^Rl5(Pai) 
LT'>i^MHC Classll DR/8®<Oi8 1 H^-f ><^)-a5X(S 

SIX 

(2) ±iePCRM»'P!stI&t/Dral lITlgfli^iX^rV^^t 

'5-<^'> i^<ift*«eilii«fc:*rtSiaa£!fftt3{»«Sv^fc 

-rsig^^o^rft. 

[00013 

fttcK-tl.. 
10002] 

BSffli^tsniiv^T ee-^f gec^gKiitga-^-rs^i^T- 



izX'oxmmt(mm'&^) timfS.^ti. ^vxu^ 

imLtz CD4+ mcioTit LTfiif^cM^ (?S1t^ 

[ 0 0 0 3 1 MHc Jis t ^s{^^^^^i^sfT'^ o . 

f^ilTOl,, MHC ^Nro:?>f rti^tStiilt (tJt^Htt) 

(m-Lv) , m-? V V -v^zmt^m^ifit>h . - 

•>v-mhc(BoLA) i^^xiijUs^tcov^TJi. :iixt 

X'lZ DQA, DQB. DRA.DRB, DNA. DOB, DYA, Sl/DYB ji 
&^CO^ti'^m!i^tLX\^h. DRBitfe^iffi 
{=fct^-C|nI^$<XTl^S3-:>Ojlg-T(DRBl ~B3) ff)d 
*>, DRB3{COV^T{ilSlgW^aeK^3- K-f 1.^ fc*^ 
iJJ'bilTfc 0 . T't73i^O«iaifS^<0#tt3!)i 

i:'>i^MHC(BoLA) yNro^'-fri:<7)ffll8{:-:>v^t:{4fi!* 

10004 MflC, h h^feg^fik'^-^'^X (HIV)fc|^« 
l:'>>f;PXJi5iSriaS5-rsa^PXS:*L-Cl30. HTLV 

X(BLV) (COV^TIi. '>i/-MHC(BoLA) >'\7''n:J'^ rt^ 

iofij-^ (H*tfc(ti.®^$) {iio-2o%-cj)0. -e*^ 
mzm>xmt<r)mm^^i^&sa.mi:^ ixmzm 

M^ti^f ^{^aifJT'J) h , >'MHC(BoLA) > o >f 7* 
WlS^ftio-CBLV SSS^O-^/i/iOi^ilS^tgliSrlS^t 

[00051 -:^r. *|^Bjm'^{4. 5t(C':7i^MHC(BoLA) 
^7;?.na&?<05*>> DRB Jie^@l<Ofl|^S:JS«fL 
■C, DBB3aei^(BoLA-DRB3) 2ilX'5-«7)iifEi^g!|?jOfiiJt 
S:BJ'c>AHC Lit (Biochem. Biophys. Res. Commun., 20 
9. PP.981-988. 1995). *MBM(4$'i»tC^<0jie^O 

BoLA-DRB3 (7)4>Ti$(C^S*-'i2*^ A.ill.llZX^' y y 




fz. tfz. zcryr ^ymmm*K blv izm-hm.'^m 

Pl^thl^mX-h-oX, '>>-li(!^mvMHC Classll DR 
[0006] 

<7)^S3 '>xejlll^'>'f;UX(BLV) 
•>yMHC(BoLA) .'N7-0:?>frtWfflra^l»HBL. ^i^M 

Kis.^j:n^^-^miztm^ijmmmh ^ 
[0007] :^^m^m. ±timmmm-<<m 

MM^i:'iT'>fztZ^. ^iZ^i^mCClassU DR/3g!tO 

[0008] t^j:hh-4^mmii.. '^i^fijM^'^^ ;UXBL 
*>-?T. '>$/<iflJ(7)»>i^MHC Classll DR;3iic7)/3 1 

yig*«Arg ( 7;l^=^F:^>' ) TJ> 9 . *»-:>7S yitS-t78 

T'?t^$*ii.7$yi!*5Vai (vN'yy) fj>i>'>viif* 
immizMi-^mmati>'otm.t?>:fimi:m: 
-r^i,<^X'hh. 

[000 9] *l|B8tJ:0. '>vejfll«'>>f;UX 

BLV izMti ^ iy<^&mmLcomi&. m^thim 

X'h-yX. ^i^mW<r>'^i^mz Classll \^$m<r)e 1 K 

( y v'y ) XISArgt-fc D . 75 ysrs-t74T'#s$*i 

i.7$yR*5Giu-c'j>D. r^ywmmrm^^tLh 

tih<r)Wn(r)Ut.L\.mm.^zi.ti\i. '>i^ejM«'>^;P 

[0010] *^(|BB<^8iI<0S«K:J:iitf , ^i/^m^ 
^ivx^iy {znth^i^cr>^mi^<r)&W&.^vm:f 



# 

) 001-238679 (P200 1-23867 9A) 



MRJC(PCR) tiOJMilBLT'^i^MHC Classll DR^M<^) 
/S 1 h';^-f >'<7)-aX{i^gB?r3-F1-|,DNA J-^tfPC 
R M%€:i9S^-r&Ig : Sl^ 
(2)±iePCR ai%|t#ifiSDNA tJ:03-K$tlS7 
5 7KE?iJ{CfcV%T. -^i^MHC Classll DR/30[(7)/3 1 H 
yc07 $ yiS#-f 74Tlf^$il^7 5 /Ki^'GluT' 
J>0. 75yK#^77Ti$^$iXl.7S/i?*>'ArgT'J> 
•5. *>-:>75yigS-^78T'^S$ilS75/K*^al X' 

J) I. i^ms: aitJHtoiUEffifiitti) 0 fc 

[00 1 1 ] ^ =^^Mm^ 4 jvTJiVi \,zm-h^ 
iy<r)&Mmminmm:m^hi5mxhnx. tib 

MRJE(PCR) tiOiiiliL-Oi^MHC Classll DR;8M(^ 

(2)±iepcR mMz^iix^mt^ \,zx^^-Y^ixhr 

S/Kffi^lJtCfcV^T. "^i/m. Classll DR;8g[tO/3 1 H 
^'f >'<075yi!#-t71t1#^§<t-&7SyK*«LysX 
{4ArgT'$> 0,75 /i§#^74tit^$tl^7 5 Jmti^ 
luX'<50. 7$/i3l^77-C1t^Sn^75yK*iArg 
•CJ>0. *»-:)7$yir#^78t:'^^$*ll.75yK3&<Va 

1 x'hh^i^mi&m\>zmhmmmm^-^t 
[0012]$ hi.zif.%m\.zi. 0 , &Mm\.zmhm. 

(1) Forward7*7-^'e— t LTDRB40Sl^everse Ty-f 
V-t L-CSfiBSlrfflV^T-^i^fflfilsA^f^^git^yyADN 

M:^o^y—t'^mb(m izx'ommLx^i^m 

C Classll DRySi[<7)/8 1 h'^-Oc^-^XJi^gPSrn- 

(2) ±iePCRS!i*l*<PstlSt^al 1 1 X'm<t^tl^J:\>^^lZ 

^(^'^i^mi^mmizmi>^mmmm\>^tm^ 

iit'^i'ffl^ti, MHC Classll m0m(oe 1 H;<^yt*5 

V 7 S yf^'^nX-mM^tlh 7 S /i&b^LysXfiArg 

•c&o. 75yi^#74-e^s§tiS7syK7W:iu-c 

?> 0 , 7 5 yiS#-^77T-#^$iti. 7 5 Jmif^iX'h 
0, A-075>'i?#^78t'^^$fl.S75yiE*«Val-C- 

[00131 

XBLV tc@^LTv^SA>S*^{4. ta'^i^eito^'^^ 
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[0014] ^^mmt LK^mmrii. ^i^mm^h 

y/ADNA i^mtfzW:. PCR StCi oT-^i^MHC Clas 
sll <7)DRy3|gO/3 1 H^-T y (DRBSjte^cOHZX^y 

v^-^ yc7)r s /K§-^7i7!>»^>78Tlf^§iii>r 5 

l|-^74T'!^^SixS T 5 /Sf*«I uT'& 0 . T 5 

-^7Ttit$$itl> T 5 y Kj!)<ArgT'J> 0 : *»OT 5 y K 

yK#^71Tit^$itl. 7 5 yit*^ysX{4Ar8T't> 0 . 

r5ys?#^74t'#^$iii>Tsyi?*iGiuT'j>o, r 

5yi§#-^77Tl$S$ill>r5yK*iArg-C'3iO. J&^-P 
[0015] «jirjiei^<7)^^^< t h-tlZh^^X 0 1 

H^>f >'^o±ler5ys?i^?'J*>'±iB^^^^^c7)T5ysa 
m^^tt^izii. ^ff)^i^mwiiBmizftLxmi 
^^^ix^^itiK mcom^^ x'oiEmizffofzMz 
(4. l!iiM&^ (^NT-o^^r) tfc{ti>±Ersyi? 

iSr5yS!iiI^(T5yK#^71-78)t3t3V^T. 75 y 

K#-^74Ti$^sii^ 7 5 ymmuX'h o . 7 5 ys 

#-t77-ci#^ s n S 7 s y i§*<Arg-C-J) 0 . *»07 5 y 
ir#-^78-C^^$ ixl. 7 S y if**Val X'h& •> v-HWi 

mi-cr>±UT^ymsim7z yK#-^7i-78) tc^v^ 

■C. 7 5yKS^71-Ci$^§tl-g.7Syig*%ysX{4Arg 

0 . 7 5 yi?#^74T^s$ns 7 s y MbWll uT- 

S)!?, 7SyKS-f7?T-1fg$*ll.7$yi!**Arg'Cfc 
0. *>07$yKS^78Tit^$iXl.7$yK*^'Val T' 

(00 16) "^v-MHC Class! I DR/8g[<Oy3 1 K;<>f y<0 
7Syi!ffi?iJ{COV^T{4. ia^> (Aida. Y.. etal., Bi 
ochem. Biophys. Res. fommun., 209, pp. 981-988, 199 
5) izxm^hh. ffl|g^f398/368O^l^l0fc: 
Ji, ^i^mC Class! I DR/9g[iOiidlNA <7)^jS(A) iil^ cD 
NA c7)ikfti:jH2i^M!t^5075yKi!^(B) 
V^SA^. Btf. /3 1 Ky-f y(47$ye#-tl*»4>7$ 

yiem^94tT<r>7^ymimiizx '^nm^tihrnx- 
[00171 :if:^m<om^m<7)nmt^j:h^i^iimz 



eHitf. m^WS. 03*^=5: i:<^W^. * 
[0018] vfllf<£*>^>^-'yADNA 

h, mtLxit. mm. o>m^j:t'(Dmm?:m 
\.^hztm-^i. ±iE£^sm*>^>yyADNA ^p^t 

X{4*MJflli;>'>'N"«$:fflV^|>*^Wi:, Hughes 
^(7):f}m (HugJies, S.H.etal.. Cell. 15, pp.1397-14 

10. 1978)^fflV^-&C:i:*i'C'#S. lliSSrfflV^|,«^tc 

11. mm. ^mLfzm)^i:^^-f^x'm^uzik. h 

(Mcknight, G.S.. Cell, 14. pp. 403-413, 1978) tCj; 0 

mmmmm^m^^xijX^K ^mwmii. iii^^Bi98 
/3m^(7)mw.mi,z7f:^tix\>'^h . 
[0019] mmuzyyJ>.m^ mizx ^mmt 

hl,Zhti*)im-thry^-7-tLXii. ^i^mc Clas 
sll cr)m$m<7)$ 1 Hy^ y07iyK#-f-75*^^>78i 

t'<^g|5^^7 5 yminxae 1 1^- y 3- h 

1-|.ji&?^?:^tfDNA t:mmX'^?>{>(OX'htHi. V^*» 

[0020] *^BBc^:^ffiiclt{c»3iic<^ffl^lg'5rr7 
;^^*f3jflg^Tieor 9 -i V— fe >y h (1) : 

AZfy^-?- : S'-TGTAAAACGACEGCCAGTCraaCTGCAGCAC 
ATTTCCr-3' ; 

Bry^C?- : 5'-CAGGAAACAGaATGACCCGCCGCrGCACAGTG 

AAACTC-3' 

[002 1 J mmm^ himnuzry^f^ 

—k-yhttX. ry-!-7- -t yh{2) 

ATy-i -7- : 5'-<3GAATTCaaaaGCAGCACAnTCCT- 

3' -.m 

Br7^-7- : 5'-AAGTCGACCGaGCACAGTGAAACrC-3\ 

kry^-7-: 5'-GAGTGTCAnTaTCAACGGGAC-3\ 5'-GG 
AGAAGAGTrCGTGCGCiTCGA-3' , Mf 

5' -GGAAncacrCTcrGCAGCACATnccr-3' 

Br^-fV- : 5 -AAGTCGAC0GaGCACAGTGAAACTC-3' 

[0022] ry4 -7- -^ yV (3) S-fflV^Tli 
gL/cPCR 7'J;l^2rPstITfSfliL:tfi, Wn*:J'->'0 



# 

I 

[0023] $/i>lC. r7-f-7- -fey h(4) : 
Ar^^ V- DRB40 : 5'-GAGTGTCAnTCTTCMCGGGAC- 

3\ 

Br5>f V-SRBB : 5'-AACTCGACCGCrGCACAGTGAAACTC-3* 
Xttr^'fV- - -fe-y h(5) : 

Ary^-?- DRBIOO: 5' -GGAGAAGAGnCGTGCGaTCGA-3' 
Br^'f V-SRB3 : 5'-AAGTCGACCGaGCACAGTGAAACTC-3' 
im^^xmWiLtzm r 'J;UtCPSti&t/Dral 1 1 trf^ffl^ 

>-MHC ClasslI DR/8fi[<7)/3 1 K;^>f y<7)r 5 71^ 
KS^77T'!|^$$ai>75ygt*»'ArgTj>D, *»OT5 

[ 0 0 2 4 ] pcR ffitfflv^i,DNA mmswmmvh 

Slf^Wi 0.1-0.5 ug SlST-J)!.. tfz. Hlcni. 

98/3680^£O^ifiWlCp«fflfciBi{§n-C V^-?> , 
[0025] ^fc, ^<0'>v{i'VTOti-^ft(heteroz 

ygote)t:-j)0. 9M^\im.'i^^miLmFF<r)^mL 

«i$it:tPCR iS!fijS:»JIS»^EcoRIfeJ;lfSal I-cm 

'iF(D^(7)i^m§im^Lximi-hztizxo. ho 

Wiz-^xt. x^itmzyg'^'mmht:»y\.z\i. pgr 
mm-mi5(r)n-iimEFf-^'fyc^u--y-/Lx^ix 

:}jmsi.mm^Wirv >f -7- 1 bii^^I898/368o-^co 

[00261 m^m 

^wRi:mmm^zi:^^t^\.z^w.mzmmh 
i)\ ^%m(r)WmiTU(r>mmm\,zm.^tih:itm 
w =ortj, \:xf(nmmizi5\vcm\>^hixhr'7^-7- 

Wfigfflmat'^i^HHC ClassII DR/3||C7);8 1 K;<^ ycT) 
^^ey^cOPIitCOt^Tti, 1$K¥ll-373483-tHB*ffl 

m\.z%im^tix\^i>. 
[0 0 27] {mmt-m 

(l)Pa-SBTS 

120 juMc7)#dNTP, 1.5 niMOMgClj. 0.2juM<?>8-7*7^ 



# 
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2a--y h<OfflA§i.Tal DNAi*ftSgg(rTaq) (TOYOB 

0)$:^tf50;wl<OXl rTaq^®7g (lOuiM Tris-HCl , 50iiiM 
KCl, O.IZ TritonX-lOWtC^S/fflf^J; OfS^ttajffitC 
iO^L^^VADNA 20-40 tizmmLi^. 3514«i 
aS:95X:-C S^IStrVV <>:C95X:r40#;60X:t-3(^^ 
SinzCTMO^tOSfraS-Hf-^ ^'^I'fc LT20-»f^ 
9mm.. ^t^izlZCX'Z'^^W^^'^tz ry^-^-t 
tXlti. "^xMHC Class H DR/3g[ : BoLA-DR/3) eOfil 
^ y §r 3- F-t ■i>DRB3jif??<7)||ZX^' V y $-PCR 

ERB3N : 5'- GGA AH OCT CTC TQ GCA GCA CAT TTC C 
-3' 

HL031 : 5'- HT AAA nC GCG CTC ACC TCG CCG a-3' 
[0028] ±ieWCRt1f ^>n3tSftO ^ *>1 ;u l SrS 
m#MS^r7^ •?-RX/:^X<r>1ciilM 
^S:Jii|iT-^SForv)ard7'7-<V-$rfflV^;)tPCR (PCR- 
SSP)aT1ii|i§-tt!^C. 120 /iMiO#dNTP. 1.5 BMOMgC 
Ij, 0.2;uMC7)^}iafEi^|¥!ttSfi<)Forwardr7^^-. 2 
00//M<:OReverse7°7^ "7—. Sf lJ-— y hOAmpliTaq 
Gold" DNA i^ft^ (PE Biosystems) . 1 /ilOifCP 
CRM'V^i'ttS^ xlGeneAmpR Gold BuffertC^ftL 
T^^4JraSr95*Ct' IO^TbTAVV »:{C95'C-C-l^^ra; 64 
'C-C'30i^; Sy72*Ct:'30B'^co35!MS:l-t^ ^J'^t-t LT20 

t: 

[0029] a)Wijiei^fm^fi^Forward7-7'< V-: 
BoLA-DRR3 IgZX^' y yA^'n- h'-f I.T 5 /KcOE^iJlC 

X*). n±mBFFt:mtzm. ^^^rmmizmmx 

spl: 5'- TCT AAA ACG ACG GCC AGT AGC ACA TH CQ G 
CA GTA TC -3' 

sp2: 5'- TGT AAA ACG ACG GCC AGT AGC ACA TH CCT G 
GA GTA nC TAA -3' 

sp3: 5'- TGT AAA ACG ACG GCC AGT AGC ACA TTT CCT G 
GA GTA HA -3' 

sp4: 5'- TGT AAA ACG ACG GCC AGT AGC ACA TTT CCT G 
GA GTA nC -3' 

sp5: 5'- TGT AAA ACG ACG GCC AGT CAC ATT TCG TGG A 
GT ATG -3' 

sp6: 5'- TCT AAA ACG ACG GCC ACT GCA CA TTT CCT G 

GA GTA TC -3' 

sp7: 5'- TCT AAA ACG ACG GCC ACT AGC ACA TH CCT G 
GA GTA TA -3' 

sp8: 5'- TCT AAA ACG ACG GCC ACT CAC A TTT CCT G 

GA GTA nC TAC -3' 

bmxmi[M&f-mi:mf&X'^ hVormr^ry^ •? 

DRB3ALL: 5'- TCT AAA ACG ACG GCC ACT ATT CCT CTC T 

a GCA GCA CAT HC CrG-3' 

c) Rtverxry^-7—.^x<oni[MG,'i'immx^r 




DRB3B : 5'- CAG GAA ACA GCT ATG ACC CGC CGC TGC AC 
A GTG AAA aC -3' 

[00301 ?aimi^2iT/fo-:^y)i'X'nmmiit 

M13(-21): 5'- TGT AAA ACG ACG GCC AGT - 3' 
MDrev: 5' -CAG GAA ACA Ga ATG ACC - 3' 
[ 0 0 3 1 J mim^-itl^tll xxl-f-^BigDye" Ter 
■inator Cycle Sequencing Ready Reaction Kit (PE Bi 
osysteiiB)fcJ:miaIf BD (GENPAK Ltd.)$rfflV'>/i>— ^ 

yxRm(zm\'^fz. mmm /^k 3 pmoir^^v- 1 

juK Terminator Ready Reaction Mix 1 jul, half BD 

3 M\. Rifwmm Atisrii^L, mcommmizm 
^fv\ mm^zm.'>xx.-^j-)vmLL. ABi3ioi^-^r 

y-'f-fflOTSR 10 uWiZm^L^ ABI310 (PE Biosystem 

w.mf-'^<-Mz^m^ixx\^h ssie?'] t ^.-^ 

[0 0 3 2] (2)PCR-RFLPa 

(a)FonMardr7-f V-h LXn^vMHC Classll DR/8®c73 

(5' -GAG TGT CAT HC TTC AAC GGG AC-3'). aUfRevere 

e 7"5-fv-t LTSRB35rfigfflLT'>i^fflf*i;'3fSltt 
aiffitCj: OPSL3t^rVADNA5rPCRti1iL7t. 94'Ci:-4 
mmilL;^^^ ^H4(94X:)l^^ia 7--'J>/(63 
r) 2t»ra, ff^(72X:)2^i& 1 -t^f ^yPi: LX^m^ 
^;l^lM®*ffV^ «^l:#:g(72r)S:104Maffofe. 
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247bp<^PCRg!ft<^)lii|i*«iiS!$il/^ 
[00331 (b)Forward7*5'f^-t LT'^i/MHC Clas 
sll DR/3g[<7)/8 1 H;><-f yO100-122§@i7)taSi:ffla 
il?:f^l)DRB100 (5'-GGA GAA GAG TTC GTG CGC TTC GA- 
3* ) . ai;ReverseT7 "7- LTSRB3?:Mffl LT x 
mi OfiS^ffllliffil::^ O^L/^^-VADNA^PCRigifi 
Lfz. 9A°QX'A'ifmr».^htz^ gStt(94°C)l:)i-ia 

'J yym:)2!ftf^. w^(Trc)2^f^i i -f 

)Vt LT30-t'f :?;K7)ii©$-firV^ j|fJfcK:#:g(72-C) Sr 

vyrtWA'x'yfz 187bp^7)PCR^<7)^«^iA^^«$i^/c # 
^il/^v:(a)ai^(b)c7)PCRai^S:2U PstlX«i4U DraIIIT'3 

Tcx-ymimtLtM sLTiiu-x*>')v^m^^xn^ 

[00 34 1 (8)1^ 
(l)Pa-SBTffi 

I =Srl^S:*-rBLV!S^+ {Wmm.'¥) (mZ ClassII D 
R;8g[0/3 1 K^^ y(7)laSii?i|&^^L^:. ^i^^M. 

ai^*^^ ( t5iftBltt«ifll*^liffi^ : Heal thy ) 43 
I SS] . aiXem^lSffi^ (23IM : Lymphona) Eb*iO'>i^ 
MHC Classll m$m<^^ 1 H^^ >'C7)T 5 71??: Jt^L 
h i ^ . WmMMWi^M.mm.'^izm. LXOl 

OK 1302. sm4oio^tijie?-*5^i;t^<i»^4><i 

I 1601*^*Sts< , ms.^X'm00W^%\,z-^ii^-ofz 

(mi) , =srfc. BLv mk^mmmi. v^u-h 

I (Levy, D., et al.. Int. J. Cancer, 19, pp.822-82 

I 7,1977) RXf^t) (Aida, Y., et al.. Cancer Res., 5 
2, PP.6463-6470. m^xn^^zm^^^X^mi-fZ. 
[0035] 
[1^11 
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BLV-infbcted cattle wiib 



P values 



Allele 


Normal (t5=400) 


hcaltby(D=86) 


PL(n=30) 


lyTTiphf>m«(n=4t>) 


(vsJieallhy) 


(DRB3*) 


n 


% 


n 


% 


D 


% 


n 


% 


PL 


lymphcHxm 


0101 


14 


3.S 


4 


4.7 


0 


0 


0 


0 


02965 


0.1758 


0201 


18 


4.5 


4 


4.7 


1 


33 


5 


10,9 


0.6143 


0.1612 


0501 


2 


0.5 


1 


\2 


0 


0 


1 


2.2 


0.7414 


03773 


0502 


12 


3.0 


1 


1.2 


0 


0 


0 


0 


0.7414 


0.6515 


0503 


10 


2.5 


3 


3.5 




33 


0 


0 


0.7254 


02732 


0701 


19 


4.8 


7 


8.1 


] 


33 


0 


0 


03373 


0.0456 


0801 


4 


1.0 


0 


0 


1 


33 


0 


0 


0J2S86 


- 


0901 


7 


1.8 


0 


0 


0 


0 


0 


0 






0902 


29 


7.3 


5 


5.8 


0 


0 


2 


43 


0.2171 


03350 


1001 


70 


17.5 


10 


11.6 


3 


10.0 


11 


23.9 


0J539 


0,0581 


1101 


44 


11.0 


6 


7.0 


1 


33 


3 


6.5 


0.4177 


0.6148 


1201 


34 


8.5 


6 


7.D 


1 


33 


1 


12 


0.4177 


02291 


1302 


20 


5.0 


7 


8.1 


^ 


33 


0 


0 


03373 


0.0456 


1401 


8 


2.0 


7 


8.1 


0 


0 


0 


0 


0.1152 


0.0456 


1501 


31 


7.8 


8 


93 


5 


16.7 


2 


43 


0.9203 


02551 


1601 


51 


12.8 


13 


15.1 


14 


46.7 


16 


34J 


0.0008 


0.0095 


20012 


5 


]J 


1 


1.2 


0 


0 


3 


63 


0.7414 


0.1216 


2703 


6 


}S 


2 


2.3 


0 


0 


0 


0 


0.5480 


0.4227 


3401 


] 


03 


1 


1.2 


0 


0 


1 


2.2 


0.7414 


03773 


m64sp3 


5 


1.3 


0 


0 


0 


0 


1 


2.2 




03485 


GH2sp6 


0 


0.0 


0 


0 


1 


3.3 


0 


0 


0.2586 




iD40sp6 


2 


0.5 


0 


0 


0 


0 


0 


0 






in2sp3 


3 


0.8 


0 


0 


0 


0 


0 


0 






I1CW3-I 


2 


OJ 


0 


0 


0 


0 


0 


0 






U00127 


5 


13 


0 


0 


0 


0 


0 


0 







fzo muz^i^c ciassii m&m<r>$ 1 H^'f 

>>i^MHC ClassIl [)R/?i|(7)yS 1 K^-^ VOT 5 ySg#-f- 

m(D^X'i>mz§'m.ti^m'^Lx\^h0i i^^^ym^ 
co7S.ymsm (ti. 74. 77. i5xmm<r>7s.yim 

[0037] ii—ycomMt:M.tiitfztZb. 



7K 74. 77. 78ffiOT$yK*>-?-il^mys/Arg (K/ 
R) . Glu(E). Arg(R). Val (V)T'S>I.^Pf43i&?3m^ 

}iXx/&skmmE^izmix-:f^^^iztMizmt-^ 

fz. -If. AlaT , Ala/Aspi^ Thr"^ Tyr^soWijifE 

^m.mm'¥izimtxpi^h^^Mim. 

+t3WS{;S*»O^C (^2) . K71E74RV7V78{JMH 

c classii m0m<r>0 1 \^^-^y<7)TS.ym^^nx'^ 
^^tiiT^mmsX'h*). T$yits-^7mf^ 
^hiT^ymmuX'h'o. nym^mix-mm^ 

■s.T$yig*«vai x'f>hztt:^L. mi>mmx'if>h , 

[0038] 

m2] 



J(8) 001-238679 (P2001-23867 9A) 



BLV-infected cattle with 



P values 



Epitope 


heahliy (0=86) 


HL(n=30) 


lympham2(ii=46) 


(vs.hcallhy) 




D 


% 




% 


n 


% 


PL 






31 


36lO 


2 


6.7 


5 


10.9 


0.0011 


0.0013 




55 


64.0 


28 


933 


41 


89.1 


0.0011 


0.0013 




25 


29.1 


1 


33 


2 


43 


0.0018 


0.0004 


N0D-R"rn 


61 


70.9 


29 


96.7 


44 


95.7 


0.0018 


aooo4 




31 


36.0 


2 


6.7 


5 


10.9 


0.001 1 


0.0013 


Non-F* (N^ 


13 


15.1 


3 


1 0.0 


2 


43 


03601 


0.0525 


(A^ 


34 


39.5 


19 


633 


37 


80.4 


0.0206 


5.1E-06 


or) 


g 


93 


5 


16.7 


2 


43 


0.9203 


0.2551 




0 


0 


1 


33 


0 


0 


0.2586 






37 


43.0 


17 


56.7 


18 


39.1 


0.1407 


0.4037 


Nan-K"(R") 


21 


24.4 


2 


6.7 


8 


17.4 


0-0270 


0.2416 


(A^) 


20 


233 


5 


16.7 


18 


39.1 


03163 


0.9822 


(E«) 


8 


93 


6 


20.0 


2 


43 


0.9648 


0.2551 


R"V" 


25 


29.1 


1 


33 


2 


43 


0i)0tS 


1.81E-05 




6 


7.0 


] 


33 


3 


63 


0.4177 


a6148 




55 


64.0 


28 


933 


41 


89.1 


0.0011 


0.0013 




25 


29.1 


1 


33 


2 


43 


0.0002 


0.0004 




6 


7.0 


1 


33 


3 


6.5 


0.4177 


0.6148 




34 


39.5 


19 


63.3 


37 


80.4 


0.0206 


5.II5-O6 




8 


9.3 


5 


16.7 


2 


4.3 


0.9203 


0.2551 




13 


15.1 


3 


10.0 


2 


4.3 


03601 


0.0525 




0 


0 


1 


33 


0 


0 


0.2586 






11 


12.8 


0 


0 


0 


0 


0.0311 


0.0071 




14 


163 


I 


33 


2 


4.3 


0.0574 


0.0368 




6 


7.0 


1 


33 


3 


6.5 


0.4177 


0.6148 




20 


233 


5 


16.7 


18 


39.1 


03163 


0.9822 


KT^AT^ 


13 


15,1 


14 


46.7 


16 


34.8 


0.0008 


0.0095 




1 


12 


0 


0 


3 


6.5 


0.7414 


0.1216 




8 


93 


5 


16.7 


2 


43 


0.9203 


0.2551 




13 


15.1 


3 


10.0 


2 


4.3 


03601 


0.0525 




0 


0 


1 


33 


0 


0 


025^ 





1 0 0 3 9 1 mm=Fm(r)m.imuztz^, 74, 7 

7. 78fi[<^)r$yig*«Glu. Arg. ValtfcSJtiiig^S: 
*»\ Ma>K Mil*. Thr77, Tyr78-C'J)STSyKSr3- 



[0040] tfz. lysiK Ala''^ lhr^K W^X'hh 

u74^ Arg77, Val7«T'J)4^tijH&?, -?-£7)4'TtLys/A 
rg7i, Glu7^ Arg77, S;iV9<milMBr?-^^-thm^ 

my\zxhnmm)znLxwm&.xhhtmk% 

txfz. 

[004 1 1 

[^31 





!(9) 001-238679 (P2001-23867 9A> 



BLV-infected canie with Pvahtcs 



healthy (n 43) PL(p=l5) )yiiiphgnia(D=23) (vsJieaHhy) 





II 


% 


n 


% 


a 


% 


PL 




KV/RVorna^RV 


22 


SU 


1 


6.7 


2 


8.7 


0.0019 


0.0005 


TV/TV ox non-TV 


6 


14.0 


1 


6J 


3 


13.0 


0.4113 


0.6173 


TY/rYarnao-TY 


39 


90,7 


15 


loao 


23 


100.0 


0.2909 


0.1712 



HRV/ERVarNoD-ERV 


22 


5U 


2 


133 


2 


8.7 


0.0098 


oxms 


fOCV/NoD-ERV 


19 


44:2 


2 


I3J 


2 


8.7 


0.0298 




KTVyBTV or Non-CTV 


6 


14.0 


0 


0 


3 


13.0 


0.1506 


Oj6173 


ATY/ATYorNon-ATf 


28 


65.1 


14 


933 


21 


913 


0.0317 


Oi>]78 


ATY/Nctt-ATY 


22 


512 


10 


66.7 


5 


21.7 


02314 


0.0186 


NTY/NTYorNon-NrY 


12 


27.9 


3 


20.0 


2 


8.7 


0.4083 


ojom 


YTYATYorNom-YTY 


8 




5 


333 


2 


8.7 


0.9343 


0J2445 


STY/STY or N<m-STY 


0 


0 


1 


6.7 


0 


D 


0JZS86 





ERV/ERV 


3 


7.0 


0 


0 


0 


0 


0.4000 


0.4987 


ERV/ATY 


10 


233 


2 


133 




4.3 


03397 


0.0464 


ERV/NTY 


5 


1 1.6 


0 


0 


1 


43 


02101 


03108 


ERV/YTY 


3 


7.0 


0 


0 


0 


0 


04000 


02697 


ERV/ETV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


ETV/ATY 


3 


7.0 


0 


0 


3 


13.0 


0.4000 


03456 




2 


4.7 


0 


0 


0 


0 


03463 


0.4210 


ATY/ATY 


5 


14.0 


5 


33.3 


16 


69.6 


05750 


8.8E4)6 


ATY/NTY 


4 


93 


2 


133 


0 


0 


0.8275 


a 1712 


ATY/YTY 


5 


11.6 


4 


26.7 


1 


43 


0J?588 


03108 


ATY/STY 


0 


0 


1 


6./ 


0 


0 


02586 




hfTY/NTY 




23 


0 


0 


0 


0 


0.7414 


0.6515 


NTY/YTY 


0 


0 


1 


c:t 


1 


43 


02586 


0.3485 


KERV/KER V 0. nou-KERV 


10 


233 


0 


0 


0 


0 


0.0367 


0.0091 


KERV/wmrKERV 


9 


20.9 


0 


0 


0 


0 


0.0530 


0.0152 


R£kV/RER V or Noi^RER V 


13 


302 


1 


6.7 


2 


8.7 


0J0618 


0.0418 


RERV/Noa-RERV 


1? 


27.9 


1 


6.7 


2 


8.7 


0j0845 


0.0620 


RETV/RETV or Non-ROTV 


6 


US> 


1 


6.7 


3 


13.0 


0.4113 


0.61/3 


KATY/EATY or Non-KATY 


13 


302 


11 


733 


14 


60.9 


0.0045 


0.0159 


KATY/Noo^TY 


13 


302 


8 


533 


12 


522 


0.0994 


0.0694 


AATY/AATY or Noo-AATY 


19 


442 


5 


333 


14 


60.9 


03366 


0.1507 


AATY/Non-AATY 


18 


41.9 


5 


333 


10 


433 


03959 


0.6521 


KNTY/KNTY or Non-KNTY 


12 


27.9 


3 


20.0 


1 


43 


0.4083 


0.0190 


EYTY/EYTY or Non-EYTY 


7 


163 


5 


333 


2 


8-7 


0.9579 


0-3256 



[0042] 



m4] 



# 



(a 0) )oi 



• 

-238679 (P200 1 



-238679A) 



M,V-iafec»l caUe ^fli P values 





healthy (n 


■43) 


PL(n 


•15) 


lyiiiphtHna(n"'23) 


(vsiieaJAy) 


u 


% 


n 


% 


n 


a/ 
n 


rLr 


lymphoiTis 


KERV/KERV 




23 


0 


0 


0 


0 


0.7414 


0.6S15 


KFRVAERV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


KERV/AATY 


2 


4.7 


0 


0 


0 


0 


03463 


0.4210 


KIERV/KNTY 


3 


7.0 


0 


0 


A 




U.4IAJU 




KERV/EYTY 


2 


4.7 


0 


0 


0 


0 


0.5463 


0.4210 


KERV/KATY 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


RERV/RERV 


1 


23 


0 


0 


0 


0 


0.74 14 


0.6515 


RERV/RETV 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


RERV/KATY 


4 


93 


1 


6.7 


0 


0 


0.6141 


0.1712 


REKV/AATY 


3 


7.0 


0 


0 


1 


43 


0.4000 


03651 


RERVVKNTY 


2 


4.7 


0 


0 


1 


43 




0.7236 


RERV/fiYTY 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


RETV/KATY 


0 


0 


1 


6.7 


I 


43 


0J586 


03485 


RETV/AATY 


3 


7J) 


0 


0 


2 


8,7 


0.4000 


0.7747 


RETV/iaWY 


2 


4.7 


0 


0 


0 


0 


03463 


0.4210 


KATY/KATY 


0 


0 


3 


20-0 


2 


8.7 


0.0147 


0-1 179 


KATY/RATY 


1 


23 


0 


0 


3 


13.0 


0.7414 


0.1179 


KATY/AAl-Y 


4 


93 


2 


133 


7 


30.4 


0.8275 


0.0345 


KATY/KNTY 


1 


23 


\ 


6.7 


0 


0 


0.4537 


0.6515 


KATY/EYTY 


2 


4.7 


3 


20.0 


1 


43 


0.1031 


0.7236 


AATY/AATY 


1 


23 


0 


0 


4 


17.4 


0.7414 


0.0464 


AATY/KNTY 


3 


7^ 


1 


6.7 


0 


0 


0.7277 


0.2697 


AATY/EYTY 


3 


7.0 


1 


6.7 


0 


0 


0.7272 


0.2697 


AATY/ESTY 


0 


0 


1 


6.7 


0 


0 


0.2586 




KNTY/KNTY 


1 


23 


0 


0 


0 


0 


0.7414 


0.6515 


KNTTY/EYTY 


0 


0 


1 


6.7 


1 


43 


02S$0 


03485 



10 043] (2)PCR-RFLPa 
ll^ftS^281Sl<7)MHC Classll Di{$m(Off 1 

(I12A). zmi}-x\ &smms.izmji^t:fjitK-''E 

7 4 Kn]p8^i/Ki 1 £74 R7 7 V78 ■&i*:iz:jHK^ SrSRB3& 
SEQUENCE LISTING 



B) . 



<110> RIKEN 

<120> A method for judging a resistance to the onset of bovine leukemia 

<130> A01095M 

<160> 19 

<210> 1 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<400> 1 

tgtaaaacga cggccagtag cacatttcct gcagtatc 38 
<210> 2 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tgtaaaacga cggccagtag cacatttcct ggagtattct aa 42 
<210> 3 
<211> 39 





(ai))01-238679 (P200 1-23867 9A) 



<212> DNA 

<213> Artificial Sequence 

<400> 3' 

tgtaaaacga cggccagtag cacatttcct ggagtatta 



<210> 4 

<211> 39 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

tgtaaaacga cggccagtag cacatttcct ggagtattg 39 
<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

tgtaaaacga cggccagtca catttcctgg agtatg 36 
<210> 6 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

tgtaaaacga cggccagtgc acatttcctg gagtatc 37 
<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

tgtaaaacga cggccagtag cacatttcct ggagtata 38 
<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

tgtaaaacga cggccagtca catttcctgg agtattctac 40 
<210> 9 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

caggaaacag ctatgacccg ccgctgcaca gtgaaactc 39 
<:210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ggaattcctc tctctgcagc acatttcc 28 
<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 





2) )0 1-238679 '(P200 1-23867 9A) 



<400> 11 

titaaattcg cgctcacclc gccgct 26 
<210> 12 
<211> 45 

<2i2> m^ 

<213> Artificial Sequence 
<400> 12 

tgtaaaacga cggccagtat tcctctctct gcagcacatt tcctg 45 
<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

tgtaaaacga cggccagt 18 
<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

caggaaacag ctatgacc 18 
<210> 15 

<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ggaattcctc tctctgcagc acatttcct 29 
<210> 16 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

aagtcgaccg ctgcacagtg aaactc 26 
<210> 17 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

gagtgtcatt tcttcaacgg gac 23 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

ggagaagagt tcgtgcgctt cga 23 
<210> 19 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

tgtaaaacga cggccagtct ctctctgcag cacatttect 



(?13))01-238679 (P2001-23867 9A) 



Classll DR/3@[c7)y3 1 h'^ ><7)t§Sie?iJS:^L. 



[021 ||€Wa'^281||*>4>«IWcMHC Classll D 

?1J5:$IJISB?-^ (Pstl&l/Dralll) trnt^c^^i^S^U 



[HI] 





o-«6 


K 








1401 


7 


1.1 






t.1 


0902 






2703 




2J 


llO) 




\^ 


QSDl 


1 


IJl 


QSQ2 


1 




0503 


3 


33 


1302 


7 


S.I 








1601 


J) 


15.1 






1.2 


0201 


4 


4.7 


\m 


10 


11.6 


1201 


6 


7J0 


ISOI 


8 


93 




v-30 




D70I 


1 


33 


1101 


1 


33 


0503 


1 


33 


1302 


1 


33 




1 


33 


1601 


14 


46.7 


Q2DI 


1 


33 


loot 


3 


lOJ) 


1201 




33 


I5D1 


5 


16uT 


osoi 


1 


33 


0902 


zr-46 
2 


43 


1101 


3 


63 


OSOI 


1 


22 


3401 


1 


22 


1601 


16 


34J 


20012 


3 


63 


0301 


5 


103 


1001 


11 


219 


1201 


1 


22 




1 


22 


1501 


2 


43 



9 11 12 13 24 26 2a 30 31 32 37 4S 47 55 S6 S7 59 
BSKSVFLDYYTIGFRQD 
QH-O-1' - - HFY*fD - - y K 
-C-R----CFHF---RV 

ESPVN-Y-P. 

-YN - - - DC-T-GPRPDB 
QH-G-L - -HFYYU - - FS 
-H--LY - ..FYY-Y-F- 
-H - - LYDYF-VCYaPDC 
.,..|.y-._FVY-Y-P- 

-L ESPYN-Y-F- 

-C HSFYH-Y-ltV 

-T-K PHF-Y-F- 

-C.R.L.--PYR---PS 

->T PBl*-Y-F- 

FHY-YQRV 

.T-r---N-PHF-Y-F- 
.-T--Y - - -FHF-Y-RV 



60 61 65 66 67 70 71 74 77 7B 81 
P 



E Y W D 

. Q . - 

- Q - - 

. . - B 

y w K. - 

K. - - E 

Y W K - 

K - - E 

K - - . 

- Q L - 
K . - - 



Q L 



. C - R - - - - C F 

Q H - O - L > - H F 

- - - - T. Y . - - P 

- L B S F 

- - LYDYF - 

- T - K P 

- - T F 

F 

. T . K . . - N - P 

. . T - - Y - - - F 

-AT- - - D Y K H 



B S F 

QH-O-X. - .HF 
-B--LY - - -F 

- C B S F 

- T - t - - - - P 

- C - R - L - - - F 

- - T - P 

F 

- T - R - - - N - F 

- Y - - - - D Y - T 
. . T - - Y - - - P 



Q - - 



- - R 

. . p S - - - 

Y - F - R - - 

Y - P - R - - 
R P D IL Y W K 

Y - P - I - - 

Y - P - - - - 

Y Q R> V - - C 

Y - F - - - - 
y - R. V - Q L 
R F S V H L C 



- - R 
B I R 

- L R 
E X R 

U 1 R 

- - R 
B 1 R 

- T R 

- . D 



Y N 

Y Y 



Y - 

Y - 

Y . 
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